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In Lower Florida wilds 

A volume by Simpson, 2 described as a naturalist's observations on the 
geology, geography, and life of the more tropical part of the state, presents 
much scientific information in an attractive popular manner, well illustrated 
with plates from good photographs. Two chapters should be of particular 
interest to plant ecologists, since the one outlines the plant succession from the 
pine lands to the "hammocks," while the other gives a picture of the primeval 
forest of semitropical type. The author's opinion that the broad level ever- 
green forest of the "hammock" is the true climax vegetation seems well 
founded, while his emphasis upon the destructive and retrogressive effect of 
fire appears to furnish a part, at least, of the explanation why such vegetation 
has not dominated a larger portion of the peninsula. 

The tale of the evolution of the land is attractively told, and seems as 
scientifically accurate as the story of the succession in the forests. — 
Geo. D. Fuller. 

NOTES FOR STUDENTS 
Organic acids and anthocyanin formation. — Combes, 3 Rose, 4 Nicolas, 5 
and other workers have found that anthocyanin formation is accompanied 
by increased oxygen fixation. Mirande, 6 Keeble? and Armstrong, and 
Miege 8 have found that anthocyanin formation occurs regularly in tissues 
containing comparatively large quantities of oxidases. Later w-ork, such as 
that of Combes, 9 Willstatter, 10 and Everest," has shown that anthocyanins 
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can be produced from flavones by reduction. In the light of this work, Miss 
Kohler 12 was led to believe, as Nicolas and others previously had been, 
that anthocyanin formation should be correlated with organic acid accumula- 
tion, her contention being that organic substances such as carbohydrates were 
oxidized to organic acids, thereby reducing certain flavones and causing antho- 
cyanin formation. 

The evidence for the accumulation of organic acids during formation of 
red plant pigment has been more or less contradictory. Wiesner's and 
Kraus 14 have found that acidity of the cell sap increases during autumnal red- 
dening of leaves. Astruc is has shown that acidity descreases in petals of 
flowers during the reddening process. The tissues immediately beneath the 
red epidermis of apples were found to be less acid than tissues beneath a green 
epidermis in the same fruit, as determined by Riviere and Bailhache. 16 
Berthelot and Andre 17 state that the amount of free acid in the plant as 
determined by titration of expressed juice bears no relation to the total amount 
of organic acid in the plant, as for the most part the acids are combined as 
salts of plant bases. Miss Kohler also objects to titration of expressed juice 
because of the tendency of the alkali used to combine with phenolic compounds 
such as tannins and anthocyanins. After several unsatisfactory attempts to 
precipitate the phenolic compounds by the use of hide powder, zinc acetate, and 
analgesine (antipyrine), Miss Kohler found that free organic acids could be 
quantitatively dialyzed out of the expressed juice and therefore used this 
method in her work. The acids were then titrated with a base and calculated 
as free organic acid. Combined organic acids were determined, using oven 
dried samples of tissue, by heating at dull red heat in a muffle. A known 
quantity of N/10 sulphuric acid was then added to the ash to neutralize the 
bases liberated by the combustion, and the acid residue titrated with alkali to 
find how much acid was neutralized by the ash. The figure obtained in this 
way was added to that of the free organic acid and the sum placed under the 
caption "total organic acids." Total organic acids determined in this way 
were found to increase in corollas of Cobaea scandens during the process of 
development from bud to mature flower, along with anthocyanin development, 
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when the flowers were allowed to remain attached to the plant. When detached 
there was no increase during the opening of the corolla. Leaves of Ampelopsis 
Iricuspidata gathered September 17, October 1, and again on November 2, 
showed a progressive increase in total organic acids during the autumnal redden- 
ing. When allowed to redden detached from the plant, there was no accumula- 
tion of acids. Small plants of buckwheat, when germinated in the dark, showed 
a steady increase in total acids until the eighteenth day after germination. 
When exposed to light during this time, a red pigment developed in the hypo- 
cotyl axis, but no corresponding increase in total acids was found, either in 
plants attached to or detached from the parent stock. Miss Kohler states 
that this fact may mean that the destruction of organic acids formed in this 
case is greater than their production. 

It is to be regretted that Miss Kohler has not included some similar deter- 
minations upon leaves which remain green under certain conditions and which 
redden under certain other conditions, in order that a comparison might be 
made. There is some doubt in the reviewer's mind that titration of ash, after 
incineration of plant tissue, gives an approximate value of the combined organic 
acids in the tissue before incineration. Plant tissue is a complex material. 
Salt combinations other than those of organic acids with inorganic bases may 
be altered greatly by incineration, and may leave a basic ash. Organic acids 
may as well be combined with organic bases within the plant and both would 
be lost on heating. There is even the possibility of a mixture of inorganic 
salts becoming more basic upon heating in a muffle. There is a tendency 
toward accumulation of mineral salts as the leaf ages during autumn, accord- 
ing to Paixadin. 18 This accumulation might account for an increase in 
basicity of ash independent of color formation. In the same way migration 
of mineral salts into corollas and subsequent use of certain anions such as 
sulphates, nitrates, and phosphates in building complex compounds connected 
with reproduction may leave basic elements which combine in various ways 
and which would increase basicity of ash upon incineration. On account of the 
many criticisms which might be justly directed against this method of determi- 
nation of combined organic acid, and on account of the insufficiency of our 
knowledge of complex plant compounds, it is hoped that the author of the 
paper will continue her studies, including some corollas which do not redden 
at the time of opening, and some leaves which do not redden in autumn, 
together with other methods for quantitatively determining the acids in 
question. — J. M. Arthur. 

Vegetation of Lower California. — As the result of an expedition conducted 
by members of the United States Bureau of Biological Survey in 1905 and 1906, 



18 Palladik, V. I., Plant physiology, p. 83. 6th. ed. transl. by Livingston, 
B. E., 1917. 



